The Effects of Forest Litterfall on Snow Melting Rates in Northern Rockies Mixed-Conifer Forests by Schaedel, Michael S
University of Montana 
ScholarWorks at University of Montana 
University of Montana Conference on Undergraduate Research (UMCUR) 
Apr 11th, 11:00 AM - 11:00 AM 
The Effects of Forest Litterfall on Snow Melting Rates in Northern 
Rockies Mixed-Conifer Forests 
Michael S. Schaedel 
University of Montana - Missoula 
Follow this and additional works at: https://scholarworks.umt.edu/umcur 
Let us know how access to this document benefits you. 
Schaedel, Michael S., "The Effects of Forest Litterfall on Snow Melting Rates in Northern Rockies Mixed-
Conifer Forests" (2014). University of Montana Conference on Undergraduate Research (UMCUR). 16. 
https://scholarworks.umt.edu/umcur/2014/poster_1/16 
This Poster is brought to you for free and open access by ScholarWorks at University of Montana. It has been 
accepted for inclusion in University of Montana Conference on Undergraduate Research (UMCUR) by an authorized 
administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
Introduc)on	  
• 	  Forest	  li0er	  within	  a	  snowpack	  lowers	  snow	  albedo	  (the	  
percent	  of	  shortwave	  solar	  radia)on	  reflected	  by	  the	  snow	  
surface),	  poten)ally	  affec)ng	  spring	  snow	  melt	  rates.	  	  	  
• 	  Li0er	  absorbs	  shortwave	  radia)on	  and	  reemits	  longwave	  
radia)on,	  which	  should	  increase	  snowmelt	  rates.	  
• Local	  tree	  spacing	  controls	  li0er	  inputs	  into	  the	  snow	  pack.	  
Methods	  
• 	  To	  quan)fy	  li0erfall	  rates	  we	  deployed	  li0er	  traps	  (1	  m2)	  
beneath	  six	  randomly	  selected	  tree	  clumps,	  individual	  trees,	  
and	  canopy	  openings	  (n	  =	  18	  traps).	  	  
• 	  Traps	  (Fig.	  1)	  will	  be	  collected	  aKer	  mel)ng	  is	  complete	  and	  
li0er	  weighed.	  	  	  
• 	  To	  inves)gate	  li0erfall	  effects	  on	  snow	  a0ributes	  li0er	  
addi)on	  treatments	  (control,	  0.1	  kg/m2,	  0.4	  kg/m2,	  1.0	  kg/m2,	  
and	  4.0	  kg/m2)	  were	  randomly	  assigned	  to	  1	  m2	  plots,	  
replicated	  in	  nine	  blocks.	  	  
• 	  During	  melt	  season	  we	  will	  measure	  snow	  depth,	  snow	  water	  
equivalent,	  albedo,	  percent	  snow	  coverage,	  and	  date	  of	  snow	  
disappearance	  (Fig.	  2).	  	  
• 	  To	  measure	  albedo	  a	  photograph	  is	  taken	  of	  the	  plot	  with	  a	  
reference	  surface	  set	  within	  the	  plot.	  	  The	  image	  is	  analyzed	  
with	  ImageJ	  soKware.	  
Results	  and	  Discussion	  
• 	  Li0er	  addi)ons	  always	  cause	  increased	  rates	  of	  snow	  melt	  
compared	  to	  a	  li0er	  free	  control.	  
• 	  Snow	  melt	  rates	  increase	  with	  addi)ons	  of	  low	  to	  moderate	  
amounts	  of	  li0er	  (0.1	  kg,	  0.4	  kg,	  1.0	  kg).	  With	  high	  amounts	  of	  
li0er	  (4.0	  kg)	  melt	  rates	  are	  less	  than	  low	  to	  moderate	  
amounts	  due	  to	  an	  insula)on	  effect	  (Fig.	  3).	  	  
• 	  Snow	  water	  equivalent	  decreases	  with	  li0er	  addi)ons(Fig.	  5).	  
• 	  Surface	  albedo	  declines	  with	  increasing	  li0er	  addi)on	  	  (Fig.	  6).	  
• 	  Between	  the	  treatments	  with	  the	  largest	  li0er	  addi)ons	  (1.0	  
kg	  and	  4.0	  kg)	  there	  is	  a	  threshold	  beyond	  which	  addi)onal	  
amounts	  of	  li0er	  do	  not	  increase	  melt	  rates.	  
• 	  These	  results	  give	  foresters	  more	  informa)on	  about	  how	  
changes	  in	  canopy	  cover	  will	  effect	  snow	  melt.	  	  This	  will	  help	  
managers	  design	  fuel	  reduc)on	  and	  forest	  restora)on	  
treatments	  that	  can	  delay	  snow	  melt	  )ming	  and	  maintain	  
available	  soil	  water	  longer	  into	  the	  summer	  growing	  season.	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Purpose	  	  
1.   Quan)fy	  winter	  li0erfall	  rates	  in	  rela)on	  to	  canopy	  cover	  
and	  local	  tree	  spacing	  in	  a	  low	  eleva)on	  mixed-­‐conifer	  
forest.	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Figure	  1.	  A	  liWerfall	  trap	  under	  a	  ponderosa	  pine	  clump.	  
Figure	  3.	  Shows	  the	  change	  in	  average	  snow	  depth	  by	  liWer	  addi3on	  
treatment.	  


















Figure	  6.	  Average	  albedo	  of	  the	  plot	  surfaces	  by	  treatment	  on	  the	  third	  
sampling	  trip	  (March	  17,	  2014).	  	  
Figure	  4.	  Sampling	  a	  plot	  for	  snow	  water	  equivalent	  and	  depth.	  
Figure	  2.	  The	  effects	  of	  various	  treatments.	  	  Top	  row,	  le]	  to	  right:	  1.0	  
kg,	  4.0	  kg,	  0.4	  kg.	  	  BoWom	  row,	  le]	  to	  right:	  4.0	  kg	  and	  0.1	  kg	  
Hypotheses	  
1.   Li0erfall	  will	  be	  greatest	  in	  tree	  clumps,	  less	  near	  
individual	  trees,	  and	  least	  in	  canopy	  openings.	  	  
2.   Snow	  melt	  rates	  will	  increase	  with	  li0er	  inputs,	  but	  
poten)ally	  decrease	  at	  very	  high	  li0er	  addi)on	  levels	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